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(54) Compositions containing aldose reductase inhibitors and selective cyclooxygenase 
inhibitors for the treatment of diabetic complications > 

(57)'' 'this invention is 'direct6d to nriethods/pharnia-* ' a - 

ceutical compositions and kits comprising an aldose ' ' 

reductase inhibitor (ARI), a prodrug thereof or a phar- 

m'aceutically ^cceptablesattof said AR I or said prodrug ' . ' 

and a selective GOX-2 inhibitor, a prodrug thereof or a ♦ 
pharmaceutically acceptable salt of said selective COX- 
2 inhibitor or said prodrug. This invention further relates 
to miethods of using those pharmaceutical compositions 
for the treatment of diabetic complications such as dia- 
betic neuropathy, diabetic nephropathy, diabetic retinop- 
athy, nnyocardial infarction, cataracts and diabetic 
cardiomyopathy. 



< 

O) 

<D 
O 



Q. 

LU 



Printed by Xerox (UK) Business Services 
2-16.7 (HRS)y3.6 



EP 1 064 949 A2 



Description 

BACKGROUND OF THE INVENTip.N 

5 [0001] This invention relates to nnethods, pharmaceutical compositions and kits comprising an aldose reductase 
inhibitor (ARI), a prodrug thereof or a pharmaceutically acceptable salt of said ARI or said prodrug and a selective 
cyclo6xygenase-2 (COX-2) inhibitor, a prodrug thereof or a pharmaceutically acceptable salt of said selective COX-2 
inhibitor or said prodrug. This invention further relates to methods of using such pharmaceutical compositions for the 
treatment of diabetic complications such as diabetic neuropathy, diabetic nephropathy, diabetic retinopathy, myocardial 

10 infarction, cataracts and diabetic cardiomyopathy. 

[0002] Aldose reductase inhibitors function by inhibiting the activity of the enzyme aldose reductase, which is pri- 
marily responsible for regulating the reduction of aldoses, such as glucose and galactose, to the corresponding polyols, 
such as sorbitol and galactitol, in humans and other animals. In this way, unwanted accumulations of galactitol in the 
lens of galactosemic subjects and of sorbitol in the lens, peripheral nervous cord and kidneys of valrious diabetic sub- 

15 jects are prevented or reduced. Accordingly, aldose reductase inhibitors are of therapeutic value for controlling certain 
diabetic complications, e.g., diabetic neuropathy, diabetic nephropathy, diabetic cardiomyopathy, myocardial infarction, 
cataracts and diabetic retinopathy. 

[0003] Two forms of cylcooxygenase (COX) are known to exist: QOX-1 and COX-2, the former being a constitutive 
form and the latter being an inducible form. COX-1 exists in the stomach, intestines, kidneys and platelets while COX- 
20 2 is expressed during inflammation. Both COX enzyme isoforms metabolize arachidonic by a similar mechanism, but 
each have different substrate specificities. Selective COX-2 inhibitors are advantageous in the treatment of pain and 
inflammation while avoiding such side effects as gastric and renal toxicity. . 

SUMMARY OF THE INVENTION 

25 

[0004] This invention is directed to pharmaceutical compositions comprising an aldose reductase inhibitor (ARI), a 
prodrug thereof or a pharmaceutically acceptable salt of said ARI or of said prodrug; a selective COX-2 inhibitor, a pro- 
drug thereof or a phannaceutically acceptable salt of said selective COX-2 inhibitor or of said. prodrug; and a pharnpa-.,, . 
ceutically acceptable carrier, vehicle or diluent. 

30 [0005] This invention is also directed to methods of treating a diabetic complication in a mammal comprising admin- 
istering to said mammal a pharmaceutical composition, as set forth, hereinabove. In particular, such diabetic complica- 
tions as, for example, diabetic neuropathy, diabetic nephropathy, diabetic cardiomyopathy, myocardial infarction, 
cataracts and diabetic retinopathy can be treated by the methods of this invention. ' 
[0006] This invention is also directed to methods of treating a diabetic complication in a mammal comprising admin- 

35 Istering to said mammal an ARK a prodrug thereof or a pharmaceutteally aqceptable salt of saiid ARI or said prodrug; 
and a selective COX-2 inhibitor, a prodrug thereof or a pharmaceutically acceptable salt of said selective COX-2 inhib- 
itor or said prodrug. . * . 

[0007] This invention is especially directed to methods wherein the ARI, prodrug thereof or pharmaceutically 
acceptable salt of said ARI or said prodrug, and the selective COX-2 inhibitor, prodrug thereof or pharmaceutically 
40 acceptable salt of said selective COX-2 inhibitor, are administered separately. 

[0008] This invention is also especially directed to methods wherein the ARI, prodrug thereof or pharmaceutically 
acceptable salt of said ARI or said prodrug, and the selective COX-2 inhibitor, prodrug thereof or pharmaceutically 
acceptable salt of said selective COX-2 inhibitor or said prodrug are administered together. 
[0009] This invention is also directed to kits comprising: 

45 

a) a first unit dosage form comprising an aldose reductase inhibitor (ARI), a prodrug thereof or a pharmaceutically 
acceptable salt said ARI or said prodrug and a pharmaceutically acceptable earner, vehicle or diluent; 

b) a second unit dosage form comprising a selective COX-2 inhibitor, a prodrug thereof or a pharmaceutically 
acceptable salt of said selective COX-2 inhibitor or said prodrug and a pharmaceutically acceptable carrier, vehicle 

so or diluent; and 

c) a container. 

[0010] In the compositions, methods and kits of this invention, it is preferred that said ARI is fidarestat, epalrestat, 
minalrestat, SPR-21 0, zenarastat or zopolrestat, a prodrug thereof or a phamnaceutically acceptable salt of said ARI or 
55 of said prodrug. It is especially preferred that said ARI is zopolrestat, a prodrug thereof or a pharmaceutk:ally accepta- 
ble salt thereof or of said prodrug. 
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DETAILED DESCRIPTION OF THE INVENTION 

[001 1 ] The methods, compositions and kits of this invention are useful in treating diabetic complications, including, 
but not limited to, diabetic neuropathy, diabetic nephropathy, diabetic cardi9myopathy, myocardial infarction, cataracts 

'5 and diabetic retinopathy. " ■ 

[0012] The term "treating", as used herein, refers to retarding, arresting or reversing the progress of, or alleviating 
or preventing either the disorder or condition to which the term "treating" applies, or one or more symptoms of such dis- 
order or condition. The term "treatment", as used herein, refers to the act of treating a disorder, symptom or condition, 
as the term "treating" is defined above. ' , • 

- 10 [0013] Any aldose reductast inhibitor may be used in the pharmaceutical compositions, methods and kits of this 
invention. The term aldose reductase inhibitor refers to a compound which inhibits the bioconversion of glucose to sorb- 
itol catalyzed by the fenzyme aldose reductase: Such inhibition is readily deter^mined by those skilled in the art according' 
to standard assays (J. Malone, Diabetes . 29:861 -864, 1 980. "Red Cell Sorbitol; an Indicator of Diabetic Control"). The 
following patents and patent applications, each of which is hereby wholly incorporated herein by reference, exemplify 

15 aldose reductase inhibitors which can be used in the compositions, methods and kits of this invention, and refer to 
methods of preparing those aldose reductase inhibitors: United States Patent 4,251,528; United States Patent 
4,600,724; United States Patent 4,464,382, United States Patent 4,791,126, United States Patent 4,831,045; United 
States Patent 4,734,419; 4,883,800; United States Patent 4,883,410; United States Patent 4,88,3,41 0; United States 
Patent 4,771 ,050; U.S. 5,252,572; United States Patent 5,270,342; U.S. 5,430,060; United States Patent 4,130,714; 

20 United States Patent 4.540,704; United States Patent 4,438,272; United States Patent 4,436,745, United States Patent 
4,438,272; United States Patent 4,436,745, United States Patent 4,438,272; United States Patent 4,436,745, United 
States Patent 4,438,272; United States Patent 4,980,357; United States Patent 5,066,659; United States Patent 
5,447,946: United States Patent 5,037,831 . 

[0014] A variety of aldose reductase inhibitors are specifically described and referenced below, however, other 
25 aldose reductase inhibitors will be known to those skilled in the art. Also, common chemical USAN names or other des- 
ignations are in parentheses where applicable, together with reference to appropriate patent literature disclosing the 
compound. ' 
, . . [001 Sj. . Accordingly, ejcamples of aldose reductase inhibitors useful in t|;ie' compositions and methods of this invpp- 
• , tion include: 

30 . . 

. , , 1 . 3-(4-bromo-2-fluorobenzyl)-3,4-dihydro-4-oxo-1 -phthalazineacetic acid (ponalrestat, US 4,251 ,528); ' 
, 2. N[[(5-tHfluoromethyl)-6-methoxy-1-naphthalenyl]thioxomethyl)-N-methylglycine (tolrestat, US 4,600,724); 
3. 5-[(Z,E)-p-methylcinnamylidene]-4-oxo-2-thioxo-3-thia20lideneacetic acid (epalrestat, US *4,464,382, US 
4,791,126, US 4,831 .045); . 

35 4. 3-(4-bromo-2-fluorobenzyl)-7-chloro-3,4-dihydro-2,4-dioxo-1 (2H)-quinazoHneacetic acid (zenarestat, US 
4,734,419, and 4,883,800); 

5. 2R,4R-6,7-dichloro-4-hydroxy-2-methylchroman-4-acetic acid (US 4,883,41 0);. 
6. 2R,4R-6,7-dichloro-6-fluoro-4-hydroxy-2-methylchroman-4-acetic acid (US 4,883,410); 
• 7. 3,4-dihydro-2,8-diisopropyl-i3-oxo-2H-1 ,4-benzoxazine-4-acetic acid (US 4,771 ,050); 
40 8. 3,4-dihydro-3-oxo-4-[(4,5,7-trifluoro-2-benzothiazolyl)methyl]-2H-1 ,4-benzothiazine-2-acetic acid (SPR-21 0, 
U;s. 5.252,572); 

9. N-[3,5-dlmethyl-4-[(nitromethyl)sulfohyl]phenyl]-2-methylbenzeneacetamide (ZD5522, U.S. 5,270,342 and U.S. 
5,430,060); 

10. (S)-6-fluorospiro[chroman-4,4'-imidazolidine]-2,5'-dione (sorbinil, US 4,130,714); 
45 11. d-2-methyl-6-fluoro-splro(chroman-4',4'-imidazolidine)-2',5'-dione (US 4,540,704); 

1 2. 2-fluoro-splro(9H-fluorene-9,4'-lmidazolidlne)-2\5'-dione (US 4,438,272); 

13. 2,7-di-fluoro-spiro(9H-fluorene-9,4'-imida2olidine)-2',5'-dione (US 4,436,745,.US 4,438,272); 

14. 2,7-di-fluoro-5-methoxy-spiro(9H-fluorene-9,4'-imidazolldine)-2',5'-dione (US 4,436,745, US 4,438,272); 

15. 7-fluoro-spiro(5H-indenol[1,2-b]pyridine-5,3'-pyrrolidine)-2,5'-dione (US 4,436,745, US 4,438,272); 

50 16. d-cis-6'-chloro-2\3'-dihydro-2'-methyl-spiro-(imldazolidihe-4,4'-4'H-pyrano(2,3-b)pyridine)-2,5-dione (US 
4,980,357); 

1 7. spiror!midazolidine-4,5'(6H)-quinoIine]-2,5-dione-3'-chloro-7,'8'-dihydro-7'-methyl-(5'-cis) (US 5,066,659); 

18. (2S,4S)-6-fluoro-2;,5'-dioxospiro(chroman-4,4'-imidazoridine)-2-cart)oxamide (fidarestat, US 5,447,946); and 

1 9. 2T[(4-bromo-2-fluorophenyl)methyl]-6-fluorospirb[isoquinoline-4(1 H),3'-pyrTolidine]-1 ,2',3,5'(2H)-tetrone (minal- 
55 restat, US 5,037.831). 

All of the foregoing patents disclosing ARI compounds are wholly incorporated herein by reference. 
Other aldose reductase inhibitors include compounds of formula A, 
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5 




f5 and pharmaceutically acceptable salts thereof, wherein 

Z in the compound of fornnula A is O or S; 

in the compound of fornnula A is hydroxy or a group capable of being removed in vivo to produce a com- 
pound bf formula A wherein R"* is OH; and 
20 X and Y in the compound of formula A are the same or different and are selected from hydrogen, trifluorome- 

thyl, fluoro, and chloro. • . 

A prefen'sd subgroup within the above group of aldose reductase inhibitors includes numbered compounds 1, 
2, 3, 4, 5, 6, 9, 10, and 17, and the following compounds of formula A: ' 
25 20..3,4-dihydro-3-(5-fluorobenzothiazol-2-ylmethyl)-4-oxophthalazin-1 -ylacetic acid [R^=hydroxy; X=F; Y=H]; 

21 . 3-(5,7-difluorobenzothiazol-2-ylmethyl)-3,4-dihydro-4rOXophthala2in-1 -ylacetic acid [R''=hydroxy; X=Y=F]; 

22. 3-(5-chlorobenzothiazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1-ylacetic acid [R^=hydroxy; X=CI; Y=H]; 

23. 3"(5,7-dichlorobenzothiazol-2-ylmethyl)-3,4-di.hydro-4-oxophthalazin-1:yla acid [R''=hydroxy; X=Y=CI]; , 

24. 3,4-dihydro-4-oxo-3-(5-trlfiuoromethylben2oxa20l-2-ylmethyl)phthalazin-1 -ylacetic acid [R^=hydroxy; X=CF3; 
30 Y=H]; 

25. 3,4-dihydro-3-(5-fluorobenzoxazol-2-ylmethyl)-4-oxophthalazin-1 -ylacetic acid [R''=hydroxy; X=F; Y=H]; . 
.26. 3-(5,7-difluorobenzoxa2ol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1 -ylacetic acid [R^=hydroxy; X=Y=F]; 

27. 3-(5-chlorobenzoxazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1 -ylacetic acid [R^=hydroxy; X=CI; Y=H]; ' 

28. 3-(5,7-dichlorobenzoxazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1 -ylacetic acid [R^=hYdroxy; X=Y=CI]; and 
35 29. zopolrestat; 1 -phthalazineacetic acid, 3,4-dihydro-4-oxo-3-[[5:(trifluoromethyl)-2-benzothiazolyl]methyl]- 

[R^=hydroxy; X=trifluoromethyl; Y=H]. • 

[001 6] In compounds 20-23 and 29, Z is S. In compounds 24-28. Z is O. 

[0017] Of the above subgroup, compounds 20-29 are more preferred with compound 29 especially preferred. 
40 [0018] Said compounds of fomriula A are prepared as disclosed in US 4,939,140, which is wholly incorporated 
herein by reference. 

[0019] The aldose reductase Inhibitor compounds of this invention are readily available or can be easily synthe- 
sized by those skilled in the art using conventional methods of organic synthesis, particularly in view of the pertinent 
patent specifications. 

45 [0020] Any cyclooxygenase-2 (GOX-2) inhibitor can be used in the pharmaceutical compositions, methods and kits 
of this invention. The following patents and patent applications exemplify selective COX-2 Inhibitors which can be used 
in the compositions, methods and kits of this invention, and refer to methods of preparing those selective COX-2 inhib- 
itors: United States Patent 5,817,700, issued October 6, 1998; World Patent Application W097/28121, published 
August 7, 1997; United States Patent 5,767,291, Issued June 16, 1998; United States Patent 5,436,265, Issued July 25 

50 1995; United States Patent 5,474,995, issued December 12, 1995; United States Patent 5,536,752, issued July 16, 
1996; United States Patent 5,550,142, issued August 27, 1996; United States Patent 5,604,260, issued February 18, 
1 997; United States Patent 5,698,584, issued December 1 6, 1 997; United States Patent 5,71 0,1 40, issued January 20, 
1 998; United States Patent 5,840,746, issued November 24, 1998; Great Britain Patent Application 986430, filed March 
25, 1998; World Patent Applk:atlon WO97/28120, published August 7, 1997; Great Britain Patent Application 9800689, 

55 filed January 14, 1998; Great Britain Patent Application 9800688, filed January 14, 1998; World Patent Application 
W094/1 4977, published July 7, 1 994; World Patent Application W098/43966, published October 8. 1 998; World Patent 
Application WO98/03484, published January 29, 1998; World Patent Application W098/41516, published September 
24, 1998; World Patent Application W098/41511, published September 24, 1998; Great Britain Patent Application 
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2,319,032, issued May 13, 1998; World Patent Application W096/37467, published November 28, 1996; World Patent 
Application W096/37469, published November 28, 1996; World Patent Application W096/36623, published November 
.21,1 996; World Patent Application WO98/0041 6, published January 8, 1 998; World Patent Application WO97/440S7, 
published November 27, 1997; World Patent Application WO97/44028. published November 27, 1997; World Patent 

5 Application W096/237B6, published August 8, 1996; World Patent Applicatfon WO97/40012, published October 30, 
1997; World Patent Application W096/19469, published June 27, 1996; Wprld Patent Application W097/36863, pub- 
lished October 9, 1997; World Patent Application W097/14691, published April 24, 1997; World Patent Application 
WO97/11701, published April 3, 1997; World Patent Application W096/13483, published May 9, 1996; World Patent 
Application W096/37468, published November 28, 1996; World Patent Application WO96/06840, published March 7, 

TO 1996; World Patent Application W094/26731. published November 24, 1994; World Patent Application WO94/20480, 
published Septembei- 15, 1994; United States. Patent '6,006.549. issued Apri,l 9, 1991 ; United States Patent 4,800.21 1 . 
issued January 24, 1989; United States Patent 4,782,080, issued November 1, 1988; United States Patent 4,720,503, 
issued January 1 9, 1 988; United States Patent 4,760,086, issued July 26, 1 988; United States Patent 5.068,248, issued 
November 26, 1 991 ; United States Patent 5,859,257, issued January 12, 1 999; World Patent Application WO98/47509, 

75 published October 29, 1998; World Patent Application WO98/47890, published October 29. 1998; World Patent Appli- 
cation W098/43648, published October 8, 1998; World Patent Application W098/25896, published June 18, 1998; 
World Patent Application WO98/22101, published May 28, 1998; World Patent Application W098/16227, published 
April 23, 1998; World Patent Application WO98/06708. published February 19. 1.998; World Patent Application 
W097/38986, published October 23, 1997; United States Patent 5,663,180. issued September 2, 1997; World Patent 

20 Application W097/29776, published August 21, '1997; World Patent Application W097/29775, published August 21, 
1 997; World Patent Application W097/29774, published August 21 , 1 997; World Patent Application W097/271 81 , pub- 
lished July- 31, 1997; World Patent Application W095/11883, published May 4, 1995; World Patent Application 
W097/14679, published- April 24, 1997; World Patent Application W097/1 1704, published April 3, 1997; World Patent 
Application W096/41645, published December 27, 1996; World Patent Applicafion W096/41626, published December 

25 27, 1996; World Patent Application W096/41625, published December 27, 1996; World Patent Application 
W096/38442, published December 5, 1996; World Patent Application W096/38418, published December 5. 1996; 
World Patent Application W096/36617, published November 21, 1996; World Patent Application W096/245B5, pub- 
lished Ag^ust 15, 1996; World Patent Application W096/24584, published August 15, 1996; World Patent Application 

• ^ W096/1 6934, published June 6', 1 996; World Patent Application WO96/03385, published February 8, 1 996; World Pat- 

30 ent Application WO96/12703, published May 2, 1996; World Patent 'Application WO96/09304, published March 28, 
1 996; World Patent Application WO96/09293, published March 28, 1 996; World Patent Application WO96/0S392 * pub- 
lished February 8, 1996; World Patent Application WQ96/03388, published Februarys. 1.996; World Patent Application 
w696/03387, published Februarys, 1996; World Patent Application WO96/02515, published FebruarJ^ 1, 1996; World- 
Patent Application WO96/02486, published February 1, 1996; United States Patent 5,476,944, issued December 19, 

35 1995; World Patent Application WO95/30652, published November 16. 1995; United States Patent 5,451,604, pub- 
lished September 19, 1995; World Patent Application W095/21817, published August 17, 1995; World Patent Applica- 
tion W095/21 197, published August 10, 1995; World Patent Application W095/15315, published June 8, 1995; United 
States Patent 5,504, 215, issued April 2, 1996; United States Patent 5,508,426, issued April 16, 1996; United States 
Patent 5,516,907, issued May 14, 1 996; United States Patent 5,521 ,207, issued May 28, 1 998; United States Patent 

40 5,753,688, Issued May 19, 1 998; United States Patent 5,760,068, issued June 2, 1 998; United States Patent 5,420,343, 
issued May 30, 1995; World Patent Application WO95/30656, published November 16, 1995; United States Patent 
5.393,790, issued February 28, 1995; and World Patent Application VyO94/27980, published February 8, 1994. The 
foregoing patents and patent applications are wholly incorporated herein by reference. 

[0021] The activity of the selective COX-2 inhibitors of the present invention may be demonstrated by the following 
45 assays. COX-1 activity is determined by methods well known to those skilled in the art. The human cell based COX-2 
assay is earned out as previously described (Moore etal., Inflam. Res., 45, 54, 1996). The in vivo Carrageenan induced 
foot edema rat study is carried out as previously described in Winter etai., Proc. Soc. Exp. Biol. Med., 111, 544, 1962. 
[0022] COX-2 selectivity can be determined by methods well known to those skilled in the art and particularly by 
ratio in temns of IC50 value of COX-1 inhibition to COX-2 inhibition. In general, it can be said that a compound showing 
so a COX-1/COX-2 inhibition ratio of more than 2 has good COX-2 selectivity. 

[0023] This invention relates both to methods of treating diabetic complications in which the ARI and selective COX- 
2 inhibitor are administered together, as part of the same pharmaceutical composition, and to methods in which these 
two active agents are administered separately, as part of an appropriate dosage regimen designed to obtain the bene- 
fits of the combination therapy. The appropriate dosage regimen, the amount of each dose administered and the inter- 
55 vals between doses of the active agents will depend upon the ARI and the selective COX-2 inhibitor being used, the 
type of phamiaceutical fonnulations being used, the characteristics of the subject being treated and the severity of the 
complications. Generally, in carrying out the methods of this invention, an effective dosage for the aldose reductase 
inhibitors of this invention is in the range of about 0.01 mg/kg/day to 1 00 mg/kg/day in single or divided doses, preferably 
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0.1 mg/kg/day to 20 mg/kg/day ih single or divided doses and the selective COX-2 inhibitor will be administered in single 
or divided doses. Selective COX-2 inhibitors will generally be administered in amounts ranging from about 0;01 
mg/kg/day in single or divided doseg, preferably 1 0 mg to abput 300 mg per day for an average subject, depending upon 
the selective COX-2 inhibitor and the ro'gte of administration. However, some variation in dosage will necessarily occur 
5 depending on the condition of the subject being treated. The person responsible for administration will, in any event, 
determine the appropriate dose for the individual subject. 

[0024] Administration of the pharmaceutical compositions of this invention can be via any method which delivers a 
composition of this invention preferentially to the desired tissue (e.g., nerve, kidney, retina and/or cardiac tissues). 
These methods include oral routes, parenteral, intraduodenal routes, etc. Generally, the compositions of the prese;nt 

10 invention are administered in single (e.g., once daily) or multiple doses or via constant infusion. 

[0025] Pharmaceutical compositions comprising an aldose reductase inhibitor, a prodrug thereof or a phanmaceu- 
tically acceptable salt of said, aldose reductase inhibitor or said prodrug and a selective COX-2 inhibitor, a prodrug 
thereof or a pharmaceutically acceptable salt of said selective COX-2 inhibitor or said prodrug are hereinafter referred 
to, collectively, as "the active compositions of this invention." 

15 [0026] The active compositions of this invention may be administered to a subject in need of treatment by a variety 
of conventional routes of administration, including orally, topically, parenterally, e.g., intravenously, subcutaneously or 
Intramedullary. Further, the active compositions of this invention may be administered intranasally, as a rectal supposi- 
tory or using a "flash" formulation, i.e., allowing the medication to dissolve in the mouth without the need to use water. 
[0027] The 'active compositions of this invention may be administered alone or in combination with phamiaceuti- 

20 cally acceptable carriers, vehicles or diluents, in either single or multiple doses. Suitable pharmaceutical carriers, vehi- 
cles and diluents include inert solid diluents or fillers, sterile aqueous solutions and various organic solvents. The 
pharmaceutical compositions formed by combining the active compositions of this invention and the pharmaceutically 
acceptable carriers, vehicles or diluents are then readily administered in a variety of dosage forms such as tablets, pow- 
ders, lozenges, syrups, injectable solutions and the like. These pharmaceutical compositions can, if desired, contain 

25 additional ingredients such as flavorings, binders, excipients and the like. Thus, for purposes of oral administration, tab- 
lets containing various excipiisnts such as sodium citrate, calcium carbonate and calcium phosphate may be employed 
along with various disintegrants such as starch, alginic acid and certain complex silicates, together with binding agents 
such as polyvinylpyrrolidone, sucrose, gelatin ^nd acacia. Additionally, lubricating agents .such, as nnagnesium stear^te, 
sodium lauryl sulfate and talc are often useful for tabletting purposes. Solid compositions of a similar type may also be 

30 employed as fillers in soft and hard filled gelatin capsules. Preferred materials for this include lactose or milk sugar and 
high molecular weight polyethylene glycols. VVhen aqu^ous suspensions or elixirs are desired for oral administration, 
the essential active ingredient therein may.be combined with various sweetening or flavoring agents, coloring matter or 
dyes and, if desired, emulsifying or suspending agents, together with diluents such as water, ethanol, propylene glycol, * 
glycerin and combinations thereof. 

35 [0028] For parenteral administration, solutions of the active compositions of this invention in sesame or peanut oil, 
aqueous propylene glycol, or In sterile aqueous solutions may be employed. Such aqueous solutions should be suitably 
buffered if necessary and the liquid diluent first rendered isotonic with sufficient saline or glucose. These particular 
aqueous solutions are especially suitable for intravenous, intramuscular, subcutaneous and intraperitoneal administra- 
tion. In this connection, the sterile aqueous media enriployed are all readily available by standard techniques known to 

40 those skilled in the art. 

[0029] Generally, a composition of this Invention is administered orally, or parenterally (e.g., intravenous, intramus- 
cular, subcutaneous or intramedullary). Topical administration may also be indicated, for example, where the patient is 
suffering from gastrointestinal disorders or whenever the medication is best applied to the surface of a tissue or organ 
as determined by the attending physician. 
45 [0030] For buccal administration the composition (two active agents administered together or separately) may take 
the form of tablets or lozenges fomnulated in a conventional manner. 

[0031] For intranasal administration or administration by inhalation, the active compounds of the invention (two 
active agents administered together or separately) are conveniently delivered in the form of a solution or suspension 
from a pump spray container that is squeezed or pumped by the patient or as an aerosol spray presentation from a pres- 

so surized container or a nebulizer, with the use of a suitable propellant, e.g., dichlorodifluoromethane, trichlorofluorometh- 
ane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a pressurized aerosol , the dosage 
unit may be determined by providing a valve to deliver a metered amount. The pressurized container or nebulizer may 
contain a solution or suspension of the active compound. Capsules and cartridges (made, for example, from gelatin) for 
use in an inhaler or insufflator may be formulated containing a powder mix of a compound of the invention and a suitable 

55 powder base such as lactose or starch. 

[0032] For purposes of transdermal (e.g.,topical) administration, dilute sterile, aqueous or partially aqueous solu- 
tions (usually in about 0.1% to 5% concentration), othenvise similar to the above parenteral solutions, are prepared. 
[0033] Methods of preparing various pharmaceutical compositions with a certain amount of active ingredient are 
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known, or will be apparent in light of this disclosure, to those skilled in this art. For exannples of methods of preparing 
pharmaceutical compositions, see Remington's Pharmaceutical Sciences , Mack Publishing Company, Easton, Pa., 
.19th Edition (1995). ' 
■ [0034] The active compositions of this invention contain an amount of b9th an aldose reductase inhibitor, a prodrug 

5 thereof or a pharniaceutically acceptable salt of said aldose reductase inhibited and of a selective COX-2 inhibitor, a pro- 
drug thereof or a pharmaceutically acceptable salt of said selective COX-2 inhibitor or said prodrug. The amount of 
each of those ingredients may independently be, for example, 0.0001 %-95% of the total amount of the composition, 
where the total amount of each may not, of course, exceed 100%. In any event, the composition or formulation to be 
administered will contain a quantity of each of the components of the composition according to the Invention in an 

'10 amount effective to tifeat the disease/condition of the subject being treated. ' ' ' '. 

[0035] . Since the present invention has an aspect'that relates to the treatment of the disease/conditions described 
herein with a combinfation of active ingredients which may be administered se^Darately, the invention also relates to com- 
bining separate pharmaceutical compositions in kit form. The kit comprises two separate pharmaceutical compositions: 
an aldose reductase inhibitor, a prodrug thereof or a salt of such' aldose reductase inhibitor or prodrug; and a selective 

15 COX-2 inhibitor, a prodrug thereof or a salt of said selective COX-2 inhibitor or prodrug as described above. The kit 
comprises a container for containing the separate compositions such as a divided bottle or a divided foil packet. Typi- 
cally the kit comprises directions for the administration of the separate components. The kit form is particularly advan- 
tageous when the separate components are preferably administered in different • dosage fqrms (e.g., oral and 
' parenteral), are administered at different dosage intervals, or when titration of the individual components of the combi- 
ne nation is desired by the prescribing physician. 

[0036] An example of such a kit is a so-called blister pack. Blister packs are well known in the packaging industry 
and are being widely used for the packaging of pharmabeutical unit dosage forms (tablets, capsules, and the like). Blis- 
ter packs generally consist of a sheet of relatively stiff material covered with a foil of a preferably transparent plastic 
material. During the packaging process recesses are formed in the plastic foil. The recesses have the size and shape 

25 of the tablets or capsules to be packed. Next, the tablets or capsules are placed in the recesses and the sheet of rela- 
tively stiff material is sealed against the plastic foil at the face of the foil which is opposite from the direction in which the 
recesses were formed. As a result, the tablets or capsules are sealed in the recesses between the plastic foil and the 

. . she.eX Preferably the strepgth of the sheet is sgch that the tablets or capsuj/e^ can be removed from the blister pack l^y 

' , manually applying pressure on the recesses whereby an opening is formed in the sheet at the place of the recess. The 

30 tablet or capsule can then be removed via said opening. 

[Qp37] It may be desirable to provide a memory -aid on the kit, e.g., in the.form of numbers next to th^ tabfets orcap- 
sul^s whereb^the numbers correspond with the days, of the regimen which the tablets or capsules so specified should 
be ingested. Another example of such a memory aid Is a calendar printed on the card, e.g., as follows "l^irst Week, Mon- 
day, Tuesday, ...etc.... Second Week, Monday, Tuesday,..." etc. Other variations of memory aids will be readily apparent. 

35 A "dally dose" can be a single tablet or capsule or several pills or capsules to be taken on a given day Also, a daily dose 
of the aldose reductase inhibitor can consist of one tablet or capsule while a daily dose of the selective COX-2 inhibitor 
can consist of several tablets or capsules and vice versa. The memory aid should reflect this. 
[0038] In another specific embodiment of the Invention, a dispenser designed to dispense the daily doses one at a 
time in the order of their intended use is provided. Preferably the dispenser is equipped with a memory-aid, so as to 

40 further facilitate compliance with the regimen. An example of such a memory-aid is a mechanical counter which indi- 
cates the number of daily doses that has been dispensed. Another example of such a memory-aid is a battery-powered 
micro-chip memory coupled with a liquid crystal readout, or audible reminder signal which, for example, reads out the 
date that the last daily dose has been taken and/or reminds one when the next dose is to be taken. 
[0039] The compositions of this invention generally will be administered in a convenient formulation. The following 

45 formulation examples are illustrative only and are not intended to limit the scope of the present invention. 

[0040] In the formulations which follow, "active ingredient" means a combination of the compounds of this Invention. 

Formulation 1 : Gelatin Capsules 

so [0041 ] Hard gelatin capsules are prepared using the following: 



Ingredient 


Quantity (mg/capsule) 


Active ingredient 
Starch, NF 


0.26-100 
0-650 
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(continued) 



Ingredient 


. Quantity (mg/capsule) 


13 

Starch flowable powder 
Silicone fluid 350 centistokes 


0-50 
0-15 



[0042] A tablet formulation is pr'epared using the ingredients below: 
10 Formulation 2: Tablets 
[0043] 

15 



Ingredient 


Quantity (mg/tablet) 


Active ingredient 
Cellulose, microcrystailihe 
Silicon dioxide, fumed 
Stearate acid 


0.25-100 
200-650 
10-650 
5-15 . 



25 [0044] . The components are blended and compressed to form tablets. 

[0045] Alternatively, tablets each containing 0.25-100 mg of active Ingredients are made up as follows: 

Formulation 3: Tablets ^ j . 

30 [0046] ' ' 

t • ' . ■ • . ■ . ■ ' ■ • 



Ingredient 


Quantity (mg/tablet) 


Active ingredient 


0.25-100 


Starch ' 


45 


Cellulose, microcrystalline 


.35 


Polyvinylpyrrolidone (as 10% solution in water) 


4 


Sodium carboxymethyl cellulose 


4.6 


Magnesium stearate 


0.5 


Talc 


1 



[0047] The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. sieve and mixed thor- 
oughly. The solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed through a No. 
14 mesh U.S. sieve. The granules so produced are dried at 50'' - 60°C and passed through a No. 18 mesh U.S. sieve. 
50 The sodium carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 60 U.S. sieve, are 
then added to the granules which, after mixing, are compressed on a tablet machine to yield tablets. 
[0048] Suspensions each containing 0.25-100 mg of active ingredient per 5 ml dose are made as follows: 



55 
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Formulation 4: Suspensions 
[0049J 



Ingredient 


Quantity (mg/5 ml) 


Active ingredient , 


6.25-100 mg 


Sodium carboxymethyl cellulose * 


50 mg 

1 


Syrup 


1-2^mg , 


Benzoic acid solution 


0.10 mL 


Flavor 


q.v. • . 


Color 


q.v. 


Purified Water to 


5mL 



20 . [0050] The active ingredient is passed through a No. 45 mesh iJ.S. sieve and mixed with the sodium carboxymethyl 
cellujose and syrup to form smooth paste. The benzoic acid solution, flavor, and color are diluted with some of the water 
and added; with stirring. Sufficient water is then added to produce the required volume. An aerosol solution Is prepared 
containing the following ingredients: 

25 Formulation 5: Aerosol • 

[0051] ' 

ti • . ♦ ■ 

* ' • It 

30 



Ingredient 


Quantity (% by weight) 


Active ingredient 
Ethanol 

Propellant 22 (chlorodifluoromethane) 


0.25 
25.75 
74.00 



[0052] The active ingredient is mixed with ethanol and the mixture added to a portion of the propellant 22, cooled 
to 30°C, and transferred to a filling device. The required amount is then fed to a stainless steel container and diluted 
40 with the remaining propellant. The valve units are then fitted to the container. Suppositories are prepared as follows: 

Formulation 6: Suppositories . < 

[0053] 

45 



Ingredient 


Quantity (mg/supposi- 
tory) 


Active ingredient 

Saturated fatty acid glycerides 


250 
2,000 



55 [0054] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimal necessary heat. The mixture is then poured into a suppository mold of 
nominal 2 g capacity and allowed to cool. 
[0055] An intravenous formulation is prepared as follows: 
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Formulation 7: Intravenous Solution 

[0056] , 

"i 

5 



Ingredient 


Quantity 


Active ingredient 
Isotonic saline 


25 mg-1 0,000 
1,000 mL 



[0057] The solution of the above Ingredients is intravenously administered to a patient. 
IS Claims 

1. A pharmaceutical composition comprising an aldose reductase inhibitor (ARI), a prodrug thereof or a pharmaceu- 
tically acceptable salt of said ARI or said prodrug; a selective C0)(-2 Inhibitor, a prodrug thereof or a pharmaceuti- 
cally acceptable salt of said selective COX-2 inhibitor or said prodrug; and a phamnaceutically acceptable carrieri 

20 vehicle or diluent. 

2. A composition of claim 1 wherein said ARi is fidarestat, epalrestat, minalrestat, SPR-21 0, zenarastat or zopolrestat, 
a prodrug thereof or a pharmaceutically acceptable salt of said ARI or of said prodrug. 

25 3. A composition of claim 2 wherein said ARI is zopolrestat, a prodrug thereof or a pharmaceutically acceptable salt 
of zopolrestat or of said prodrug. 

4. A method of treating a diabetic complicatiQn in a nri.ammal comprising administering tp said mammal.a pharmaceu- 
tical composition of claim 1 . . 

30 ' ' • • • . 

5. A method, of claim 4 wherein said diabetic complication is diabetic neuropathy, diabetic nephropathy, diabetic carr 
diomyopathy, diabetic retinopathy, cataracts or myocardial'infarction. 

6. A method of claim 4 wherein said ARI is fidarestat, epalrestat, minalrestat; SPR-21 0, zenarastat or zopolrestat, a. 
35 . prodrug thereof or a pharmaceutically acceptable salt of said ARI or of ^aid prodrug. 

7. A method of claim 6 wherein said ARI is zopolrestat, a prodrug thereof or a pharmaceutically acceptable salt of 
zopolrestat or of said prodrug.. . 

40 8. A method of treating a diabetic complication in a mammal comprising administering to said mammal an ARI, a pro- 
drug thereof or a phamiaceutlcally acceptable salt of said ARI or of said prodrug and a selective COX -2 inhibitor, a 
prodrug thereof or a phannaceutically acceptable salt of said selective .COX-2 inhibitor or of said prodrug. 

9. A rnethod of claim 8 wherein said ARI is fidarestat, epalrestat, minalrestat, SPR-21 0, zenarastat or zopolrestat, a 
45 . prodrug thereof or a pharmaceutically acceptable salt of said ARI or of said prodrug. 

10. A method of claim 9 wherein said ARI is zopolrestat, a prodrug thereof or a pharmaceutically acceptable salt of 
zopolrestat or of said prodrug. 

50 11. A method of claim 8 wherein the ARI, prodrug thereof or pharmaceutically acceptable salt of said ARI or said pro- 
drug and the selective COX-2 inhibitor, prodrug thereof or pharmaceutically acceptable salt of said selective COX- 
2 inhibitor are administered separately. 

12. A method of claim 8 wherein the ARI, prodrug thereof or phamriaceutically acceptable salt of said ARI or said pre- 
ss drug and the selective COX-2 inhibitor, prodrug thereof or phannaceutically acceptable salt of said selective COX- 

2 inhibitor are administered together. 

13. A kit comprising: 
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a) a first unit dosage form comprising an aldose reductase inhibitor (ARI), a prodrug thereof or a pharmaceu- 
tical ly acceptable salt said ARI or said prodrug and a pharmaceutically acceptable carrier, vehicle or diluent; 

b) a second unit dosage fomn comprising a selective C0X>2 inhibitor, a prodrug thereof or a pharmaceutically 
acceptable salt of said selective COX-2 inhibitor'or said prodrug §nd a pharmaceutically acceptable carrier, 
vehicle or diluent; and 

c) a container. . 
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